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§3. Computational Study Qf the LHD Equilib-
rium with the Bootstrap Current 
Kanno,R., Nakajima,N., Hayashi,T., Okamoto,M. 
To study three dimensional MHD equilibria with a 
net toroidal current, the HINT code has been revised in 
the report by Kanno, Nakajima, Hayashi and Okamoto 
"Revised Scheme of Three Dimensional Equilibria .with 
the Bootstrap Current". Here, the net toroidal current 
means such non-vanishing currents after the flux surface 
average as the bootstrap current, the Ohmic current , the 
Ohkawa current, etc. 
We apply the revised HINT code to the LHD equi-
librium with the bootstrap current. 'Ve consider the 
equilibrium with Bo = 4 T, Ro = 4 m, [30 = 1.4 %, 
no = 7.5 x 1019 m-3 , and To = 4 keV at the mag-
netic axis. Here, in this calculation the equilibrium has 
the structure of good nested flux surfaces. In this case, 
the amount of the bootstrap current, I net, is about 50 
kA, where Inet is defined as Inet = J dST · jneti ST is 
the poloidal cross section, andjnet = B (.j · B)net / (B2 ). 
Profiles of the pressure and the toroidal current, and the 
rotational transform are shown in Fig.l. To evaluate 
the bootstrap current, Fourier spectra of the magnetic 
field strength in the Boozer coordinates are calculated 
as in Fig.2, according to the method in Refs.[l, 2]. As 
shown in Fig.3, the profile of the bootstrap current is 
obtained by using the Fourier spectra. The profile of 
the bootstrap current can be explained by using the ge-
ometrical factor Gbs, the pressure gradient dp/d'I/J, and 
the temperature gradient dT /d'f/;. Adding the bootstrap 
current shown in Fig.3 on the Pfirsch-Schliiter current, 
the current profile is modified from Fig.la-1 to Fig.la-2, 
and the rotational transform -t is increased as shown in 
Fig.1b-2 (compare to Fig.1b-1). 
The error of force balance R 1 in the above calcu-
lation is less than 10-5 , thus the new computational 
method is correctly working, where R 1 is defined as 
Rf = f dr (Vp- j x B)2 
f dr { (Vp)2 + (j X B)2 }. 
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Fig. 1. The LHD equilibrium for the case of {30 = 1.4 %; a) 
the current profile at the vertically elongated poloidal cross 
section, b) the profile of the rotational transform 1~ 1- Figures 
a,b-1) show results for the currentless LHD, and a,b-2) are 
results for the LHD with the bootstrap current. 
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Fig. 2. Fourier com onents of the magnetic field strength as 
a function of t/J I tPedge . In this figure, we show the largest 
seven components used in the calculation of the bootstrap 
current, except for Bo,o. 
~ 
<( 
c. 
c./' 
al 
v 
........ 
.0 
A 
al 
"V' 
50 
40 
30 
20 
10 
0. 2 0. 4 0. 6 0. 8 
v''I'NedQe 
1 105 
8 104 "0 (i) 
(/) 
(/) 
c 
6 104 (i) 
z 
........ 
4 104 ~ 
2 104 
Fig. 3. Profiles of the bootstrap current (j · B)bs I ( B 2 ) and 
the pressure as a function of .J t/J I tPedge. 
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